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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 66 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Applicant's variable transistor 1 1 18 does not have a second 
terminal which is only coupled to a source terminal of the switch transistor. When 
transistor 1 1 1 6 is on, then the second terminal of the variable transistor will be 
connected to the drain of 1 14 and all of the pass gates. Thus, claim 66 is considered 
misdescriptive. For the purposes of examination, examiner will interpret the limitation of 
"a second terminal of the variable impedance transistor is coupled to only a source 
terminal of the switch transistor" as "a second terminal of the variable impedance 
transistor is coupled to the switch transistor." 

Response to Arguments 

3. Applicant's arguments filed 9/28/2009 have been fully considered but they are 
not persuasive. 

4. Applicant's first argument is as follows: 

5. "...the control signal of both pass gates is a same control signal such that the pass 
gates function as one buffer as intended (Lo, Figure 14). Therefore, Lo also fails to 
disclose "wherein an impedance of each of said pass gates is to be controlled by a 
respective control signal." Lin and Lo, even if combined, would still fail to teach all 
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the elements of claim 1 . Furthermore, Lo discloses using pass gates as a buffer, but 
fails to teach controlling impedance of each of the pass gates. Thus, one skilled in 
the art would not look into Lo for controlling impedance of each of pass gates. 
Therefore, it is not obvious to combine Lin and Lo." 

6. It is noted that the previous office action used the Lo reference only to teach the 
substitution of a pass transistor and a pass gate as art recognized equivalents. The 
previous office action states on page 2 that "it would have been obvious to one of 
ordinary skill in the art at the time of invention to replace Lin's transistor (47-53) with 
pass gates in order to achieve fully rail to rail voltage swings, as taught by Lo (in 
[0038]). Thus, the use of Lo's pass gates within his circuit relates only to the 
intended use of said pass gates. As noted in applicant's response, Lin describes 
that the load can be adjusted through operation of switches 47-54 (column 3, line 67 
to column 4, line 17). Thus, when pass gates are used in place of Lin's pass 
transistors (as taught by Lo), control signals control the on/off operation of each pass 
gate (i.e. the impedance is controlled). 

7. Applicant's second argument is as follows: 

8. "Sharp states that "transistor 23 [a]ffects the input to the inverter 24 in the same 
manner as transistor 16 [a]ffects the buffered reference potential on line 19". ..Sharp 
requires all transistor to be preselected and matched so that the compensation 
circuit is operable. In short, Sharp does not disclose a variable impedance 
transistor." 
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9. For temperature compensation to occur in Sharp's circuit, the change in an 
operational or reference voltage must be compensated with a change in the 
impedance of Sharp's transistors. Thus, over a change in temperature, the signal 
applied to the gate of transistor 23 will change, causing the impedance of transistor 
23 to change. 

10. Applicant's arguments with respect to claims 11, 17, 65, and 66 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

1 1 .The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 1,2, 7-10, 18-21, 34, and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin (US Patent No. 6,868,504) in view of Lo et al (US Patent 
Application Publication No. 2003/0102894), hereinafter referred to as Lin and Lo, 
respectively. 

1 3. For claim 1 , Lin teaches in his Figure 3 a programmable delay cell comprising a 
capacitor coupled to a low supply rail (within 63, on the right); a conductor (wire 
connected between the input of 45 and 54) coupled to an output of said 
programmable delay cell (Out); but fails to teach two or more pass gates coupled to 
said conductor and to said capacitor. However, Lo teaches replacing transistors 
with pass gates ([0027] and as shown in comparison of Figure 7 with Figure 14). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time 
invention to replace Lin's transistors (47-53) with pass gates "in order to achieve fully 
rail to rail voltage swings," as taught by Lo (in [0038]). Furthermore, the substitution 
of one known element for another would have yielded predictable results to one 
having ordinary skill in the art at the time of invention. It is understood to one of 
ordinary skill in the art that a single transistor that acts as a switch to enable/disable 
a signal provided at an input node to an output node is considered a pass gate (i.e. 
two transistors and parallel are not required for a pass gate). Thus, transistors 3 and 
4 within Lo's pass gate can each be considered pass gates. Therefore, the 
combination of Lin and Lo teaches two or more pass gates (3 and 4, Lo) coupled in 
parallel to each other, wherein a first terminal of each of the two or more pass gates 
is coupled to the conductor and a second terminal of the each of the two or more 
pass gates is coupled to the conductor and a second terminal of the each of the two 
or more pass gates is coupled to the capacitor (inherent, based on the structure of 
the combination, as explained above), wherein an impedance of each of said pass 
gates is to be controlled by a respective control signal (as explained in Response to 
Arguments section above). 
14. For claim 7, Lin teaches in his Figure 3 an output buffer (45) to generate an electrical 
signal on a conductor coupled to said controller; and a programmable delay cell 
comprising a capacitor coupled to a low supply rail (within 63, on the right); a 
conductor (wire connected between the input of 45 and 54) coupled to an output of 
said programmable delay cell; but fails to teach two or more pass gates coupled to 
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said conductor and to said capacitor. However, Lo teaches replacing transistors 
with pass gates ([0027] and as shown in comparison of Figure 7 with Figure 14). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time 
invention to replace Lin's transistors (47-53) with pass gates "in order to achieve fully 
rail to rail voltage swings," as taught by Lo (in [0038]). Furthermore, the substitution 
of one known element for another would have yielded predictable results to one 
having ordinary skill in the art at the time of invention. It is understood to one of 
ordinary skill in the art that a single transistor that acts as a switch to enable/disable 
a signal provided at an input node to an output node is considered a pass gate (i.e. 
two transistors and parallel are not required for a pass gate). Thus, transistors 3 and 
4 within Lo's pass gate can each be considered pass gates. Therefore, the 
combination of Lin and Lo teaches two or more pass gates (3 and 4, Lo) coupled in 
parallel to each other, wherein a first terminal of each of the two or more pass gates 
is coupled to the conductor and a second terminal of the each of the two or more 
pass gates is coupled to the conductor and a second terminal of the each of the two 
or more pass gates is coupled to the capacitor (inherent, based on the structure of 
the combination, as explained above) wherein an impedance of each of said pass 
gates is to be controlled by a respective control signal (as explained in Response to 
Arguments section above). 
15. For claim 8, Lin teaches a register (76, Figure 5) coupled to said programmable 
delay cell (as explained in column 2, lines 42-43) to store a value that determines a 
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time delay introduced by said programmable delay cell (inherently, based upon the 
structure). 

16. For claim 9, the combination of Lin and Lo fail to teach a memory device storing 
values to program a register. Examiner takes official notice that it is notoriously old 
and well known that registers can be initialized by a memory device and/or receive 
data from a lookup table within a memory device. Therefore, it would have been 
obvious to one of ordinary skill in the art to use a memory device to store one or 
more values to program said register since the technique for improving a similar 
class of devices was part of the ordinary capabilities of a person of ordinary skill in 
the art, in view of the teaching of the technique for improvement in other situations. 

1 7. For claim 1 0, the implementation of the controller defined by claim 7 as a memory 
controller does not further define the structure of the controller. Therefore, the use 
of the controller as defined by claim 7 as a memory controller relates only to the 
intended use of claim 7. Furthermore, the combination circuit of Lin and Lo teaches 
a controller which is capable of being a memory controller. 

18. For claim 18, Lin teaches in his Figure 3 a controller comprising an input buffer (44) 
to receive an electrical signal from a conductor coupled to said controller (inherent 
based upon the structure); a capacitor coupled to a low supply rail (within 63, on the 
right); a conductor (wire connected between the input of 45 and 54) coupled to an 
output of said programmable delay cell; but fails to teach two or more pass gates 
coupled to said conductor and to said capacitor. However, Lo teaches replacing 
transistors with pass gates ([0027] and as shown in comparison of Figure 7 with 



Application/Control Number: 10/685,418 Page 8 

Art Unit: 2816 

Figure 14). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time invention to replace Lin's transistors (47-53) with pass gates "in order to 
achieve fully rail to rail voltage swings," as taught by Lo (in [0038]). Furthermore, the 
substitution of one known element for another would have yielded predictable results 
to one having ordinary skill in the art at the time of invention. It is understood to one 
of ordinary skill in the art that a single transistor that acts as a switch to 
enable/disable a signal provided at an input node to an output node is considered a 
pass gate (i.e. two transistors and parallel are not required for a pass gate). Thus, 
transistors 3 and 4 within Lo's pass gate can each be considered pass gates. 
Therefore, the combination of Lin and Lo teaches two or more pass gates (3 and 4, 
Lo) coupled in parallel to each other, wherein a first terminal of each of the two or 
more pass gates is coupled to the conductor and a second terminal of the each of 
the two or more pass gates is coupled to the conductor and a second terminal of the 
each of the two or more pass gates is coupled to the capacitor (inherent, based on 
the structure of the combination, as explained above), wherein an impedance of 
each of said pass gates is to be controlled by a respective control signal (as 
explained in the Response to Arguments section). 
19. For claim 19, Lin teaches a register (76, Figure 5) coupled to said programmable 
delay cell (as explained in column 2, lines 42-43) to store a value that determines a 
time delay introduced by said programmable delay cell (inherently, based upon the 
structure). 
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20. For claim 20, the combination of Lin and Lo fail to teach a memory device storing 
values to program a register. Examiner takes official notice that it is notoriously old 
and well known that registers can be initialized by a memory device and/or receive 
data from a lookup table within a memory device. Therefore, it would have been 
obvious to one of ordinary skill in the art to use a memory device to store one or 
more values to program said register since the technique for improving a similar 
class of devices was part of the ordinary capabilities of a person of ordinary skill in 
the art, in view of the teaching of the technique for improvement in other situations. 

21 . For claim 21 , the implementation of the controller defined by claim 1 8 as a memory 
controller does not further define the structure of the controller. Therefore, the use 
of the controller as defined by claim 18 as a memory controller relates only to the 
intended use of claim 18. Furthermore, the combination circuit of Lin and Lo 
teaches a controller which is capable of being a memory controller. 

22. For claim 34, examiner takes official notice that many circuits and chips and be 
implemented on a circuit board and therefore, any circuit is capable of being 
implemented on the same printed circuit board as a graphics chip. Lin teaches in his 
Figure 5 a controller comprising the programmable delay cell of Figure 3 wherein 
Figure 3 comprises a programmable delay cell comprising a capacitor coupled to a 
low supply rail (within 63, on the right); a conductor (wire connected between the 
input of 45 and 54) coupled to an output of said programmable delay cell; but fails to 
teach two or more pass gates coupled to said conductor and to said capacitor. 
However, Lo teaches replacing transistors with pass gates ([0027] and as shown in 
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comparison of Figure 7 with Figure 14). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time invention to replace Lin's transistors (47-53) 
with pass gates "in order to achieve fully rail to rail voltage swings," as taught by Lo 
(in [0038]). Furthermore, the substitution of one known element for another would 
have yielded predictable results to one having ordinary skill in the art at the time of 
invention. It is understood to one of ordinary skill in the art that a single transistor 
that acts as a switch to enable/disable a signal provided at an input node to an 
output node is considered a pass gate (i.e. two transistors and parallel are not 
required for a pass gate). Thus, transistors 3 and 4 within Lo's pass gate can each 
be considered pass gates. Therefore, the combination of Lin and Lo teaches two or 
more pass gates (3 and 4, Lo) coupled in parallel to each other, wherein a first 
terminal of each of the two or more pass gates is coupled to the conductor and a 
second terminal of the each of the two or more pass gates is coupled to the 
conductor and a second terminal of the each of the two or more pass gates is 
coupled to the capacitor (inherent, based on the structure of the combination, as 
explained above) wherein the impedance of each of said pass gates is to be 
controlled by a respective control signal (as explained in the Response to Arguments 
section above). 

23. For claim 65, the combination of Lin and Lo as defined above teaches the use of at 
least 4 pass gates. 
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24. Claims 3 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lin 
in view of Lo and Sharp (US Patent No. 4,584,492), hereinafter referred to as Lin, 
Lo, and Sharp, respectively. 

25. For claim 3, the combination of Lin and Lo as defined above teaches the limitations 
of claim 1 but fails to teach a variable impedance transistor. However, Sharp 
teaches a temperature compensated input buffer (Figure 1) comprising a variable 
impedance transistor (23) coupled to a high supply rail (as shown), wherein an 
impedance of said variable impedance transistor is to be determined by a control 
signal (18). Sharp teaches in his specification that "the feedback on line 18 
compensates for the temperature changes and process variations" (column 4, lines 
44-46). It would have been obvious to one of ordinary skill in the art at the time of 
invention to use Sharp's temperature compensated input buffer in place of Lin's input 
buffer (44) in order to be maintain functionality over a wide range of temperatures 
(abstract). 

26. For claim 36, the combination of Lin and Lo as defined above teaches the limitations 
of claim 34 but fails to teach a variable impedance transistor. However, Sharp 
teaches a temperature compensated input buffer (Figure 1) comprising a variable 
impedance transistor (23) coupled to a high supply rail (as shown), wherein an 
impedance of said variable impedance transistor is to be determined by a control 
signal (18). Sharp teaches in his specification that "the feedback on line 18 
compensates for the temperature changes and process variations" (column 4, lines 
44-46). It would have been obvious to one of ordinary skill in the art at the time of 
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invention to use Sharp's temperature compensated input buffer in place of Lin's input 
buffer (44) in order to be maintain functionality over a wide range of temperatures 
(abstract). 

27. Claims 4-6 and 66 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin in view of Sharp. 

28. For claim 4, Lin teaches (Figure 3) a conductor (wire connected to a node between 
the input of 45 and 54) coupled to an output of said programmable delay cell (OUT); 
but fails to teach a variable impedance transistor. However, Sharp teaches a 
temperature compensated input buffer (Figure 1) comprising a switch transistor (20) 
and a variable impedance transistor (23) coupled to a high supply rail (as shown) 
and to a source terminal of the switch transistor (as shown and further explained 
below), wherein an impedance of said variable impedance transistor is to be 
determined by a control signal (18). Sharp teaches in his specification that "the 
feedback on line 18 compensates for the temperature changes and process 
variations" (column 4, lines 44-46). It would have been obvious to one of ordinary 
skill in the art at the time of invention to use Sharp's temperature compensated input 
buffer in place of Lin's input buffer (44) in order to be maintain functionality over a 
wide range of temperatures (as explained by the abstract). It is noted that the claim 
does not require that the variable impedance transistor is coupled directly between 
the high supply rail and the source terminal of the switch transistor, only that it is 
coupled to both. 
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29. For claim 5, Sharp teaches that his control signal (18) compensates for variations in 
temperature (abstract). 

30. For claim 6, Sharp further teaches that said control signal is a continuous signal 
(inherent based upon the structure). 

31 . For claim 66, Sharp further teaches that a first erminal of the variable impedance 
transistor is coupled to a high supply rail (as shown) and a second terminal of the 
variable impedance transistor is coupled to the switch transistor (as shown). 

32. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin in view 
of Lo in further view of Ota et al (US Patent No 5,568,068). 

33. For claim 1 1 , the combination of Lin and Lo teach the limitations of claim 7 but fail to 
teach the limitations of claim 11. Ota teaches in his Figure 14 a programmable 
output buffer comprising one or two registers (within 304, as explained below) 
coupled to said output buffer to store a first value that determines the source driving 
impedance of said output buffer and to store a second value that determines the sink 
driving impedance of said output buffer (as explained below). Ota teaches that "the 
control circuit 304 comprises an n bit shift register, which is shifted up by a pulse of 
signal 216 and is shifted down by a pulse of signal 217. The content of the register 
is outputted as signals 229. According to a state of n bit signals 229 which is 
outputted from the control circuit 304, each tri-state buffer TS1-TSn are switched to 
an active or a disable state. The current which is supplied to the load is increased 
by increasing the number of tri-state buffers which are turned active." It would have 
been obvious to one of ordinary skill in the art to use Ota's's programmable output 
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buffer in place of Lin's output buffer 45 in order to provide a means of regulating 
driving current. Furthermore, the substitution of one known element for another 
would have yielded predictable results to one of ordinary skill in the art at the time of 
the invention. 

35. Claims 12-16 and 22-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin in view of Sharp. 

36. For claims 12 and 13, Lin teaches in his Figure 3 an output buffer (45) to 
generate an electrical signal on a conductor coupled to said controller (inherently); and 
a programmable delay cell coupled to said output buffer, wherein said programmable 
delay cell includes at least: a conductor (wire connected between the input of 45 and 
54) coupled to an output of said programmable delay cell but fails to teach a variable 
impedance transistor. However, Sharp teaches a temperature compensated input 
buffer (Figure 1 ) comprising a switch transistor (20) and a variable impedance transistor 
(23) coupled to a high supply rail (as shown) and to a source terminal of the switch 
transistor, wherein an impedance of said variable impedance transistor is to be 
determined by a control signal (18). Sharp teaches in his specification that "the 
feedback on line 18 compensates for the temperature changes and process variations" 
(column 4, lines 44-46). It would have been obvious to one of ordinary skill in the art at 
the time of invention to use Sharp's temperature compensated input buffer in place of 
Lin's input buffer (44) in order to be maintain functionality over a wide range of 
temperatures (abstract). It is noted that the claim does not require that the variable 
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impedance transistor is coupled directly between the high supply rail and the source 
terminal of the switch transistor, only that it is coupled to both. 

37. For claim 14, Lin teaches a register (76, Figure 5) coupled to said programmable 
delay cell (as explained in column 2, lines 42-43) to store a value that determines a time 
delay introduced by said programmable delay cell (inherently, based upon the 
structure). 

38. For claim 15, the combination of Lin and Sharp fails to teach a memory device 
storing values to program a register. Examiner takes official notice that it is notoriously 
old and well known that registers can be initialized by a memory device and/or receive 
data from a lookup table within a memory device. Therefore, it would have been 
obvious to one of ordinary skill in the art to use a memory device to store one or more 
values to program said register since the technique for improving a similar class of 
devices was part of the ordinary capabilities of a person of ordinary skill in the art, in 
view of the teaching of the technique for improvement in other situations. 

39. For claim 1 6, the implementation of the controller defined by claim 1 2 as a 
memory controller does not further define the structure of the controller. Therefore, the 
use of the controller as defined by claim 12 as a memory controller relates only to the 
intended use of claim 12. Furthermore, the combination circuit of Lin and Sharp 
teaches a controller which is capable of being a memory controller. 

40. For claims 22 and 23, Lin teaches a controller (Figure 5) comprising: an input 
buffer (44, Figure 3) to receive an electrical signal from a conductor coupled to said 
controller; and a programmable delay cell coupled to said output buffer, wherein said 
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programmable delay cell includes at least: a conductor (wire connected between the 
input of 45 and 54) coupled to an output of said programmable delay cell but fails to 
teach a variable impedance transistor. However, Sharp teaches a temperature 
compensated input buffer (Figure 1 ) comprising a switch transistor (20) and a variable 
impedance transistor (23) coupled to a high supply rail (as shown) and to a source 
terminal of the switch transistor (as explained below), wherein an impedance of said 
variable impedance transistor is to be determined by a control signal (18). Sharp 
teaches in his specification that "the feedback on line 18 compensates for the 
temperature changes and process variations" (column 4, lines 44-46). It would have 
been obvious to one of ordinary skill in the art at the time of invention to use Sharp's 
temperature compensated input buffer in place of Lin's input buffer (44) in order to be 
maintain functionality over a wide range of temperatures (abstract). It is noted that the 
claim does not require that the variable impedance transistor is coupled directly 
between the high supply rail and the source terminal of the switch transistor, only that it 
is coupled to both. 

41 . For claim 24, Lin teaches a register (76, Figure 5) coupled to said programmable 
delay cell (as explained in column 2, lines 42-43) to store a value that determines a time 
delay introduced by said programmable delay cell (inherently, based upon the 
structure). 

42. For claim 25, the combination of Lin and Sharp fails to teach a memory device 
storing values to program a register. Examiner takes official notice that it is notoriously 
old and well known that registers can be initialized by a memory device and/or receive 
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data from a lookup table within a memory device. Therefore, it would have been 
obvious to one of ordinary skill in the art to use a memory device to store one or more 
values to program said register since the technique for improving a similar class of 
devices was part of the ordinary capabilities of a person of ordinary skill in the art, in 
view of the teaching of the technique for improvement in other situations. 

43. For claim 26, the implementation of the controller defined by claim 1 2 as a 
memory controller does not further define the structure of the controller. Therefore, the 
use of the controller as defined by claim 12 as a memory controller relates only to the 
intended use of claim 12. Furthermore, the combination circuit of Lin and Sharp 
teaches a controller which is capable of being a memory controller. 

44. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin in 
view of Sharp in view of Ota. 

45. For claim 17, the combination of Lin and Sharp as defined above teaches the 
limitations of claim 1 2 but fails to teach the limitations of claim 1 7. Ota teaches in his 
Figure 14 a programmable output buffer comprising one or two registers (within 304, as 
explained below) coupled to said output buffer to store a first value that determines the 
source driving impedance of said output buffer and to store a second value that 
determines the sink driving impedance of said output buffer (as explained below). Ota 
teaches that "the control circuit 304 comprises an n bit shift register, which is shifted up 
by a pulse of signal 216 and is shifted down by a pulse of signal 217. The content of 
the register is outputted as signals 229. According to a state of n bit signals 229 which 
is outputted from the control circuit 304, each tri-state buffer TS1-TSn are switched to 
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an active or a disable state. The current which is supplied to the load is increased by 
increasing the number of tri-state buffers which are turned active." It would have been 
obvious to one of ordinary skill in the art to use Ota's programmable output buffer in 
place of Lin's output buffer 45 in order to provide a means of regulating driving current. 
Furthermore, the substitution of one known element for another would have yielded 
predictable results to one of ordinary skill in the art at the time of the invention. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL ROJAS whose telephone number is (571)270- 
5070. The examiner can normally be reached on Monday-Friday 7:30-8 EST, alternate 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lincoln Donovan can be reached on 571-272-1988. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. RJ 

Examiner, Art Unit 2816 
/Lincoln Donovan/ 

Supervisory Patent Examiner, Art Unit 2816 



